Betulinic acid inhibits the expression of hypoxia-inducible factor 1alpha and vascular endothelial growth factor in human endometrial adenocarcinoma cells.
Although betulinic acid (BA) is known to induce apoptosis and antiangiogenic response in tumor cells, the underlying mechanism of its action is unknown. Deregulation of tissue collagen metabolism is one of the consequences of neoplastic transformation. The final step of collagen degradation is mediated by prolidase [E.C.3.4.13.9] which may play a role in angiogenesis. The formation of new blood vessels is regulated by the hypoxia-inducible factor 1 (HIF-1). The expression of HIF-1 correlates with hypoxia-induced angiogenesis as a result of the induction of vascular endothelial cell growth factor (VEGF). Since BA evokes anticancer activity, its effect on collagen biosynthesis, HIF-1alpha and VEGF expressions, as well as prolidase activity and expression was studied in cultured endometrial adenocarcinoma (EA) cells. It was found that BA inhibits collagen biosynthesis in EA cells (5[(3)H] proline incorporation assay). It was accompanied by a parallel decrease in prolidase activity and expression and decrease in expressions of alpha(1) and alpha(2) integrins, HIF-1alpha, and VEGF (western immunoblot analysis) in cultured human EA cells. The data suggest that BA may have anti-angiogenic potential by inhibition of prolidase, HIF-1alpha and VEGF expressions, and inhibition of collagen biosynthesis.